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(57)Abstract: 

PROBLEM TO BE SOLVED: To restrict uncomfortableness and shock 
felt by a driver in case of applying the cruise control to a vehicle 
provided with plural kinds of driving power sources. 
SOLUTION: In this control device of vehicle, an accelerator pedal for 
controlling the output of a driving source is separately provided from an 
accelerator pedal, and a vehicle speed control device capable of 
controlling the target vehicle speed is provided, and the traveling speed 
of the vehicle is controlled so as to obtain the target vehicle speed. The 
vehicle has an engine and a motor, and the vehicle is provided with a 
driving force source control means for controlling the driving force 
source with a different control content of the first control content to be 
selected in case of driving the only engine so as to obtain the target 
vehicle speed and the second control content to be selected in case of 
driving the engine and the motor so as to obtain the target vehicle speed 
(step S1 or step S6). 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The output operating set operated in order to control the output of the source of driving force, and 
this output operating set by being prepared independently and controlling the output of said source of driving 
force By having the vehicle speed control unit which controls the vehicle speed, and operating said vehicle 
speed control unit In the control unit of the car which performs control which brings the transit vehicle speed 
close to the target vehicle speed The 1st contents of control which in transmitting only the output of the 
predetermined source of driving force to a wheel, and bringing said transit vehicle speed close to said target 
vehicle speed is chosen in order to control the output of said predetermined source of driving force, Transmit 
the output of two or more kinds of sources of driving force including said predetermined source of driving force 
to said wheel, and it hits bringing said transit vehicle speed close to said target vehicle speed. The control unit of 
the car characterized by having the source control means of driving force which sets up the 2nd contents of 
control chosen in order [ said ] to control two or more outputs of the source of driving force of a class. 
[Claim 2] Said 2nd contents of control are the control units of the car according to claim 1 characterized by 
controlling the output of only said predetermined source of driving force among two or more kinds of sources of 
driving force. 

[Claim 3] Said 1st contents of control, and said 2nd contents of control It is what defines the relation between 
the output request to said predetermined source of driving force, and the control gain for controlling the output 
of each source of driving force according to this output request. Said 1st contents of control It is the control 
unit of the car according to claim 2 characterized by having the property that said control gain becomes large in 
connection with said output request increasing, and equipping said 2nd contents of control with the property that 
said control gain becomes small in connection with said output request increasing. 

[Claim 4] Said 2nd contents of control are the control units of the car according to claim 3 characterized by 
being that from which the control gain corresponding to the increment demand of said output differs for every 
contents of vehicle speed control. 

[Claim 5] Acceleration transit and fixed-speed transit are included in the contents of said vehicle speed control. 
Said 2nd contents of control It has an acceleration control pattern corresponding to said acceleration transit, 
and a constant-speed-control pattern corresponding to said fixed-speed transit. The control gain of said 
constant-speed-control pattern While being set up smaller than the control gain of said acceleration transit 
control pattern, and changing into said fixed-speed transit control pattern from said acceleration transit control 
pattern The control unit of the car according to claim 4 characterized by controlling the output of said source of 
driving force based on bigger control gain than the control gain of said fixed-speed transit control pattern. 
[Claim 6] The output operating set operated in order to control the output of the source of driving force, and 
this output operating set by being prepared independently and controlling the output of said source of driving 
force By operating said vehicle speed control unit, without having the vehicle speed control unit which controls 
the vehicle speed, and operating said output operating set In the control unit of the car which performs control 
which brings the transit vehicle speed close to the target vehicle speed The generator on which the 
regenerative-braking force is made to act to said car by generating electricity with the power of said wheel at 
the time of coasting of a car, The control unit of the car characterized by having an output-control means to 
decrease the output of said source of driving force gradually with discharge of said vehicle speed control when 
the vehicle speed control by said vehicle speed control unit is canceled, and the regenerative-braking force is 
generated and a car carries out coasting. 

[Claim 7] Said output-control means is the control unit of the car according to claim 6 characterized by being 
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what sets up gently reduction extent of the output of said source of driving force in case there is nothing about 
a braking intention of an operator rather than reduction extent of the output of said source of driving force in 
the case of being about a braking intention of an operator. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the control unit of the car which brings the transit vehicle speed 

close to the target vehicle speed. 

[0002] 

[Description of the Prior Art] In the car with which the engine was carried, by operating an output operating set 
(for example, accelerator pedal), throttle opening is controlled and the vehicle speed is controlled as a result. On 
the other hand, it controls and has engine power, without operating an accelerator pedal, and the system which 
controls the travel speed of a car, and the so-called cruise control system are put in practical use. An example 
of a car which has such a cruise control system is indicated by JP,7-304349,A. The engine and the automatic 
transmission are carried in the car indicated by this official report. And based on the deflection of the real 
vehicle speed (if it puts in another way transit vehicle speed) of a car, and the target vehicle speed, carrying out 
feedback control of the opening of a throttle valve is indicated so that the real vehicle speed may be made in 
agreement with the target vehicle speed. 

[0003] On the other hand, in recent years, two or more kinds of sources of driving force, for example, the car 
carrying an engine and a motor, and the so-called hybrid car are put in practical use. By embracing the demand 
condition of driving force over a car, and driving and stopping an engine and a motor in such a hybrid car By 
performing control which transmits one [ at least ] power of an engine or the motors to a wheel, control which 
charges the electrical energy which the motor was operated as a generator with the power inputted from a 
wheel, and was generated at a dc-battery Improvement in fuel consumption, reduction of the noise, or reduction 
of exhaust gas shall be achieved. 

[0004] An example of the above hybrid cars is indicated by JP,1 1-318002A The hybrid car indicated by this 
official report is equipped with an engine, a generator motor, accumulation-of-electricity equipment, and a 
generalization management controller. An engine has a function as a source of promotion of a car, and a 
generator motor can perform actuation as a motor which generates the auxiliary output which combines with an 
engine output and is transmitted to the driving wheel of a car, and actuation as a generator which generates 
generation-of-electrical-energy energy. Accumulation-of-electricity equipment is equipped with the function to 
charge electrical energy in case a generator motor operates as a generator, while supplying electrical energy to a 
generator motor. The generalization management controller has the function which controls an engine, a 
generator motor, and a power system. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, in recent years, to apply a cruise control system which 
was mentioned above to the above-mentioned hybrid car is tried. However, while the output characteristics 
differ, according to the condition of a car, a drive and a halt of an engine and a motor are controlled by the 
engine and the motor. Moreover, in case a cruise control is canceled and a car carries out coasting, a motor can 
be operated as a generator with the power of a wheel, and the regenerative-braking force can be made to act to 
a car. For this reason, even if it applies the cruise-control control indicated by said JP,7-304349,A to a hybrid 
car which is indicated by JP,1 1-318002A while it is difficult during a cruise control to perform expected vehicle 
speed control, rapid moderation may arise with discharge of a cruise control. Consequently, the operator had 
sense of incongruity, or un~arranging [ of feeling a shock ] arose, and there was a problem to which drivability 
falls. 

[0006] This invention is made against the background of the above-mentioned situation, and when a cruise 
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control system is applied to the car equipped with two or more kinds of sources of driving force, an operator has 
sense of incongruity or it aims at offering the control unit of the car which can control feeling a shock. 
[0007] 

[Means for Solving the Problem and its Function] In order to attain the above-mentioned purpose invention of 
claim 1 The output operating set operated in order to control the output of the source of driving force, and this 
output operating set by being prepared independently and controlling the output of said source of driving force 
By having the vehicle speed control unit which controls the vehicle speed, and operating said vehicle speed 
control unit In the control unit of the car which performs control which brings the transit vehicle speed close to 
the target vehicle speed The 1st contents of control which in transmitting only the output of the predetermined 
source of driving force to a wheel, and bringing said transit vehicle speed close to said target vehicle speed is 
chosen in order to control the output of said predetermined source of driving force, Transmit the output of two 
or more kinds of sources of driving force including said predetermined source of driving force to said wheel, and 
it hits bringing said transit vehicle speed close to said target vehicle speed. It is characterized by having the 
source control means of driving force which sets up the 2nd contents of control chosen in order [ said ] to 
control two or more outputs of the source of driving force of a class. 

[0008] According to invention of claim 1, the contents of the control chosen in order to control the output of the 
source of driving force are different by the case where the vehicle speed is controlled by the output of only the 
predetermined source of driving force, and the case where the vehicle speed is controlled by the output of two 
or more kinds of sources of driving force. Therefore, in order to bring the transit vehicle speed close to the 
target vehicle speed, control according to the output characteristics of each source of driving force can be 
performed. 

[0009] invention of claim 2 — the configuration of claim 1 — in addition, said 2nd contents of control are 
characterized by controlling the output of only said predetermined source of driving force among two or more 
kinds of sources of driving force. 

[0010] According to invention of claim 2, the same operation as invention of claim 1 arises, and also the output 
of only the predetermined source of driving force of two or more kinds of sources of driving force is controlled 
by the 2nd contents of control. 

[001 1] Invention of claim 3 in the configuration of claim 2 in addition, said 1st contents of control and said 2nd 
contents of control It is what defines the relation between the output request to said predetermined source of 
driving force, and the control gain for controlling the output of each source of driving force according to this 
output request. Said 1st contents of control It is characterized by having the property that said control gain 
becomes large in connection with said output request increasing, and equipping said 2nd contents of control with 
the property that said control gain becomes small in connection with said output request increasing. 
[0012] When according to invention of claim 3 the same operation as invention of claim 2 arises and also vehicle 
speed control is performed by the output of only the predetermined source of driving force, the 1st contents of 
control are chosen. Then, in the bottom of the condition that output fluctuation of the predetermined source of 
driving force is large, the responsibility of the output control to change of an output request is controlled by the 
low condition. On the other hand, though output fluctuation of the predetermined source of driving force raises 
the responsibility under a large condition when the output of two or more kinds of sources of driving force 
performs vehicle speed control, it is controlled that the driving force produced for a wheel changes a lot. 
[0013] invention of claim 4 — the configuration of claim 3 — in addition, said 2nd contents of control are 
characterized by being that from which the control gain corresponding to the increment demand of said output 
differs for every contents of vehicle speed control. 

[0014] Since according to invention of claim 4 the same operation as invention of claim 3 arises and also control 
gain is different for every contents of vehicle speed control, the responsibility of vehicle speed control improves. 

[0015] Invention of claim 5 is added to the configuration of claim 4. By the contents of said vehicle speed 
control Acceleration transit and fixed-speed transit are included. Said 2nd contents of control It has an 
acceleration control pattern corresponding to said acceleration transit, and a constant-speed-control pattern 
corresponding to said fixed-speed transit The control gain of said constant-speed-control pattern While being 
set up smaller than the control gain of said acceleration transit control pattern, and changing into said fixed- 
speed transit control pattern from said acceleration transit control pattern It is characterized by controlling the 
output of said source of driving force based on bigger control gain than the control gain of said fixed-speed 
transit control pattern. 
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[0016] When according to invention of claim 5 the same operation as invention of claim 4 arises and also it 
switches to a fixed-speed run state from an acceleration run state, it becomes easy to bring the transit vehicle 
speed close to the target vehicle speed, and the responsibility of vehicle speed control improves further. 
[0017] The output operating set operated in order that invention of claim 6 may control the output of the source 
of driving force, and this output operating set by being prepared independently and controlling the output of said 
source of driving force By operating said vehicle speed control unit, without having the vehicle speed control unit 
which controls the vehicle speed, and operating said output operating set In the control unit of the car which 
performs control which brings the transit vehicle speed close to the target vehicle speed The generator on which 
the regenerative-braking force is made to act to said car by generating electricity with the power of said wheel 
at the time of coasting of a car, When the vehicle speed control by said vehicle speed control unit is canceled, 
and the regenerative-braking force is generated and a car carries out coasting, it is characterized by having an 
output-control means to decrease the output of said source of driving force gradually with discharge of said 
vehicle speed control. 

[0018] When according to invention of claim 6 vehicle speed control is canceled, and a car will be in a coasting 
condition and the regenerative-braking force acts, in order that the output of the source of driving force may 
decrease gradually, the rapid moderation accompanying discharge of vehicle speed control is controlled. 
[0019] invention of claim 7 — the configuration of claim 6 — in addition, said output-control means is 
characterized by being what sets up gently reduction extent of the output of said source of driving force in case 
there is nothing about a braking intention of an operator rather than reduction extent of the output of said 
source of driving force in the case of being about a braking intention of an operator. 

[0020] When according to invention of claim 7 the same operation as invention of claim 6 arises and also there is 
a braking intention of an operator, the output of the source of driving force is reduced along with the braking 
intention. 
[0021] 

[Embodiment of the Invention] Below, this invention is explained concretely, referring to a drawing. Drawing 2 is 
the outline block diagram of hybrid car HV which is 1 operation gestalt of this invention. In drawing 2 , 1 is an 
engine and can use a gasoline engine, a diesel power plant, or an LPG engine for an internal combustion engine 
and a concrete target as this engine 1. That is, an engine 1 is a power plant which a fuel is burned, is made to 
generate heat energy and changes the heat energy into mechanical energy. In the following explanation, the case 
where a gasoline engine is used as an engine 1 is illustrated. 

[0022] An engine 1 is a well-known thing which has a suction system 2, an exhauster 3, the fuel-oil-consumption 
control unit 4, an electronic spark timing controller 5, and a cooling system 6. While the electronic throttle valve 
8 is formed in the inlet pipe 7 of a suction system 2, the actuator 9 which controls the opening of the electronic 
throttle valve 8 electrically is formed. That is, the electronic throttle valve 8 can control the opening based on 
conditions other than actuation of the accelerator pedal mentioned later. 

[0023] On the other hand, the motor generator 10 is formed in the output side of an engine 1. This motor 
generator 10 can be equipped with the function as a motor, and the function as a generator, and the motor 
generator 10 of three-phase-circuit alternating current system can be used for it as a motor generator 10, for 
example. That is, a motor generator 10 is a power plant which has the function to change electrical energy into 
mechanical energy. Therefore, an engine 1 differs in the output characteristics from a motor generator 10. In 
addition, the wheel 12 is connected to the output side of a motor generator 10 through the differential gear 1 1. 
[0024] Drawing 3 is the block diagram showing the control network of hybrid car HV. First, the electronic control 
(HV-ECU) 13 for hybrids which controls the whole car is formed, and this electronic control 13 for hybrids is 
constituted by the microcomputer which makes a subject a processing unit (CPU or MPU), storage (RAM and 
ROM), and an input/output interface. Although various kinds of electronic controls are formed hereafter, the 
configuration is almost the same. 

[0025] The signal of an ignition switch 14, the signal of an engine speed sensor 15, the signal of the engine- 
coolant water temperature sensor 16, the signal of the brake switch 17 which detects the actuation condition of 
brake-pedal 17A, the signal of a speed sensor 18, the signal of the accelerator opening sensor 19 which detects 
the actuation condition of accelerator pedal 17A, the signal of the shift position sensor (if it puts in another way 
neutral start switch) 30 which detects the actuation position of a shift lever 20, etc. are inputted to this 
electronic control 13 for hybrids. 

[0026] There are a non-driving position and a drive position as shift position chosen by actuation of a shift lever 
20. The non-driving position means the position which is not transmitted to a wheel, and, as for a drive position, 
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the torque of the source of driving force means the position where the torque of the source of driving force is 
transmitted to a wheel. As a non-driving position, P (parking) position and N (neutral) position are mentioned, for 
example. As a drive position, D (drive) position and R (reverse) position are mentioned, for example. D position is 
a shift position which can carry out advance transit of the car, and R position is a position which can carry out 
go-astern transit of the car. 

[0027] Moreover, to the electronic control 13 for hybrids, the signal of the throttle opening sensor 21 which 
detects the opening of the electronic throttle valve 8, and the signal of the cruise-control switch 22 are 
inputted. The cruise-control switch 22 has the main switch 23 and the control switch 24. A main switch 23 is a 
switch for main power supplies, and can start and cancel a cruise-control function by turning on and off of a 
main switch 23. 

[0028] If a cruise-control function is started, vehicle speed control which brings the real vehicle speed (if it puts 
in another way transit vehicle speed) of a car close to the target vehicle speed can be performed. This vehicle 
speed control is attained by controlling one [ at least ] output of an engine 1 or a motor generator 10. In 
addition, when an ignition switch 14 is turned off, a main switch also interlocks 23 and is turned off. Said control 
switch 24 has a set / coast switch 25, resume / accelerator switch 26, and the cancellation switch 27. 
[0029] Moreover, cancellation switch 28 with this another cancellation switch 27 is formed. As this cancellation 
switch 28, the brake switch 17 or a stop lamp switch 29, and the shift position sensor 30 that detects a shift 
position are illustrated. Moreover, the display 31 is connected to the electronic control 13 for hybrids. The 
display 31 is arranged at the instrument panel (not shown) of the vehicle interior of a room, and displays the 
abnormalities of starting and discharge of a cruise control system, the setting vehicle speed (if it puts in another 
way target vehicle speed), and a cruise control system etc. 

[0030] Furthermore, the electronic control 32 for engines (engine ECU) and the electronic control 33 for raptor 
generators (motor generator ECU) are connected to the electronic control 13 for hybrids. The source control 
map of driving force is memorized by the electronic control 13 for hybrids. The source control map of driving 
force is for controlling a drive and a halt of an engine 1 and a motor generator 10 based on the run state, for 
example, the vehicle speed, and accelerator opening of a car. 

[0031] The fuel-oil-consumption control device 4, the electronic spark timing controller 5, and the actuator 9 are 
connected to the electronic control 32 for engines. Moreover, the inverter 34 is connected to the electronic 
control 33 for motor generators, and the dc-battery 35 is connected to the inverter 34. And the motor generator 
10 is connected to the inverter 34. That is, while being able to drive a motor generator 10 with the power of a 
dc-battery 35, when a motor generator 10 is operated as a generator, the power can be charged via an inverter 
34 at a dc-battery 35. 

[0032] In addition, when a motor generator 10 is operated as a motor, while it can transmit the torque to an 
engine 1 and an engine 1 can be started, the torque can also be transmitted to a wheel 12 through a differential 
gear 11. The electronic control 36 for dc-batteries is connected to the electronic control 13 for hybrids possible 
[ a signal communication link ], and the signal which shows the charge condition of a dc-battery 35 is inputted 
into the electronic control 36 for dc-batteries. 

[0033] Here, the correspondence relation between the configuration of this operation gestalt and the 
configuration of this invention is explained. That is, an engine 1 and a motor generator 10 are equivalent to the 
source of driving force of this invention, an engine 1 is equivalent to the predetermined source of driving force of 
this invention, accelerator pedal 19A is equivalent to the output operating set of this invention, the cruise- 
control switch 22 and the cancellation switch 28 are equivalent to the vehicle speed control device of this 
invention, and a motor generator 10 is equivalent to the generator of this invention. 

[0034] In hybrid car HV of the above-mentioned configuration, the demand driving force to a car is judged based 
on accelerator opening and the vehicle speed. While a drive and a halt of an engine 1 and a motor generator 10 
are controlled based on various kinds of conditions and data, such as a charge of this decision result and said 
source control map of driving force, or a dc-battery 35, the ratio of the torque which an engine 1 shares, and the 
torque which a motor generator 10 shares is judged. Based on this decision result, the output of an engine 1 and 
a motor generator 10 is controlled. 

[0035] Here, the output of an engine 1 is controllable by the opening of the electronic throttle valve 8, fuel oil 
consumption, or ignition timing. That is, the electronic throttle valve 8, an actuator 9, the fuel-oil-consumption 
control device 4, and an electronic spark timing controller 5 can say that it is the power control device of an 
engine 1. On the other hand, the torque of a motor generator 10 is controlled by the current value of the power 
supplied to a motor generator 10 through an inverter 34 from a dc-battery 35. That is, it can be said that a dc- 
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battery 35 and an inverter 34 are the power control devices of a motor generator 10. 

[0036] On the other hand, when the charge of a dc-battery 35 becomes below a predetermined value, engine 
power can be increased, a motor generator 10 can be operated as a generator, and the generated electrical 
energy can be charged at a dc-battery 35. Moreover, while the power (if it puts in another way kinetic energy) 
inputted from a wheel 12 is inputted into an engine 1 and the so-called engine brake force occurs, the 
regenerative-braking force can also be made to act to a car by inputting said power into a motor generator 10, 
operating a motor generator 10 as a generator, and charging the generated electrical energy at a dc-battery 35 
at the time of coasting of a car (at the time [ If it puts in another way ] of moderation). Thus, control as which a 
motor generator 10 is operated as a generator at the time of moderation of a car can be performed also in any 
when not getting into brake-pedal 17A, when getting into brake-pedal 17A. 
[0037] Below, the cruise-control function of hybrid car HV is explained concretely. 

<> If a set / coast switch 25 is turned on in the condition that D position was chosen by actuation of a shift 
lever 20 about storage (setup of the vehicle speed which is going to carry out fixed-speed transit) control of the 
target vehicle speed, and fixed-speed transit control, and the main switch 23 was turned on, and the cruise 
control has started and a set / coast switch 25 is subsequently turned off, the vehicle speed when a set / coast 
switch 25 is turned off will be memorized as the target vehicle speed. And the output of an engine 1 and a motor 
generator 10 is controlled so that the transit vehicle speed (that is, real vehicle speed) of a car approaches the- 
target vehicle speed. 

[0038] The storage control (if it puts in another way set control) of the above target vehicle speed is effective 
when it is a low-speed limit <= transit vehicle speed <= high-speed limit. Here, the low-speed limit means the 
minimum of the rate which can be set up as the target vehicle speed. And when the transit vehicle speed is 
under a low-speed limit, storage of the target vehicle speed is not performed. Moreover, when the transit vehicle 
speed becomes under a low-speed limit during starting of a cruise control system, the vehiole speed memorized 
is eliminated. Here, the high-speed limit means the upper limit of the rate which can be set up as the target 
vehicle speed, and the transit vehicle speed cannot set the target vehicle speed above a high-speed limit. 
[0039] <> It is in the condition that the cruise control system is started about the constant acceleration control 
under cruise control, and when resume / accelerator switch 26 is continuously turned on during transit of a car, 
making the transit vehicle speed accelerate is continued, and the vehicle speed at the time of turning off 
resume / accelerator switch 26 after that is memorized as the target vehicle speed. And henceforth, control is 
performed so that the transit vehicle speed may be brought close to this target vehicle speed. In addition, only in 
a low-speed limit transit vehicle speed <= high-speed limit, the signal of the resume / accelerator switch 26 
corresponding to acceleration control is effective. 

[0040] Moreover, if actuation of being in the condition that the cruise control system is started, and turning on 
and off resume / accelerator switch 26 momentarily during transit of a car is repeated, it has the function to 
carry out about 1.5 km/h accelerating of the storage vehicle speed for every time of ON actuation, and the so- 
called tap rise function. 

[0041] <> It is in the condition that the cruise control system is started about the moderation control under 
cruise control, and if a set / coast switch 25 is continuously turned on during transit of a car, the vehicle speed 
will be slowed down, the vehicle speed at the time of a set / coast switch 25 being turned off after that is 
memorized as the target vehicle speed, and control which brings the transit vehicle speed close to the target 
vehicle speed is performed henceforth. In addition, only in the case of the low-speed limit <= transit vehicle 
speed, the signal of a set / coast switch 25 is effective. 

[0042] Moreover, if actuation of being in the condition that the cruise control system is started, and turning on 
and off a set / coast switch 25 momentarily during transit of a car is repeated, it has the function to carry out 
about 1.5 km/h moderation of the storage vehicle speed for every time of ON actuation, and the so-called tap 
down function. 

<> It is in the condition that the cruise control system is started about cancellation control (manual cancellation 
control), and a cruise control is canceled when the following conditions are satisfied during transit of a car. That 
is, when ON of a stop lamp switch 29 or ON of the brake switch 17 is detected, when having been switched to 
other positions from D position by the shift position sensor 30 is detected, or when a control switch 24 is 
cancellation switched [ 27 ] off, it is the case where a main switch 23 is turned off etc. 

[0043] <> It is in the condition that the cruise control system is started about revertive control, and after the 
cancellation switch 27 or the cancellation switch 28 is turned on and cruise-control transit is canceled during 
transit of a car, control which returns to the storage vehicle speed at the time of cruise-control transit being 
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canceled is performed by carrying out ON actuation of resume / the accelerator switch 26. In addition, in a low- 
speed limit <= transit vehicle speed <= high-speed limit, this revertive control is effective. 
[0044] By the way, in this operation gestalt, the demand torque for bringing the transit vehicle speed close to 
the target vehicle speed is fundamentally secured by the motor generator 10, and, in the lack of torque of a 
motor generator 10 occurring etc., a part of demand torque is paid with an engine 1. Control of the engine power 
in the case of sharing the need torque for bringing the transit vehicle speed close to the target vehicle speed 
with a motor generator 10 and an engine 1 in cruise-control control hereafter is explained concretely. 
[0045] First, cruise demand opening MAn It computes by the formula (1) and the torque paid with an engine 1 
according to this calculation result is searched for. Furthermore, based on the calculation result of the torque 
paid with an engine 1, the target opening of the electronic throttle valve 6 is determined. 
MAn = (MAn-1+MAcal)/2 ... (1) 

Here, it is n. It is the predetermined number (specifically 2, 3, 4 ...) of target opening, and is MAcal. It is the 
calculated value [0%<=MAn <=100%] of target opening. However, MA1 =(first time target vehicle speed) MAset It 
carries out. Moreover, it is MAset =SAp+SAgrd - (Vn~80). SAp It is a set opening port incorporation value. That 
is, the set opening port incorporation value means the opening of the electronic throttle valve 6 required in order 
to bring the transit vehicle speed close stably to the target vehicle speed after storage of the target vehicle 
speed. SAgrd The inclination of a characteristic ray is meant in the diagram (not shown) showing the relation 
between control gain (it mentions later) and cruise demand opening. 

[0046] In addition, it is [ cruise-control ] under control, is the renewal conditions of |Vm-Vsk|< target opening, 
and, in the case of the renewal conditions of |Vm-Vn |< target opening, is the target opening MAn. It does not 
update. Here, it is Vm. The target vehicle speed is meant and it is Vn. The current transit vehicle speed is meant 
and Vsk means the skip vehicle speed. The skip vehicle speed is forjudging target opening required in order to 
be based on the current transit vehicle speed, to predict the vehicle speed after predetermined time and to bring 
the predicted vehicle speed close to the target vehicle speed. Moreover, the renewal conditions of target 
opening mean the conditions which do not update target opening as a matter of fact, even if detection data 
change within the limits of predetermined. In other words, the renewal conditions of target opening mean the 
neutral zone on control. 

[0047] And at the time of the fixed-speed transit control which maintains the vehicle speed almost uniformly, it 
is the calculated value MAcal of target opening by the formula (2). It asks. 
MAcal =MAn-1+Gcon - (Vm-Vsk) ... (2) 

Here, it is Gcon. The control gain used for fixed-speed transit control is meant, and it is Vm. The target vehicle 
speed is meant. In addition, about the control gain used for fixed-speed transit control, it mentions later. 
[0048] On the other hand, at the time of constant acceleration transit control, it is the calculated value MAcal of 
target opening by the formula (3). It asks. 
MAcal =MAn-1+GAcc and Ddn-Tsk ... (3) 

Here, GAcc means the control gain used for constant acceleration control, Ddn means the difference of target 
acceleration and current real acceleration, and Tsk means skip time amount. This skip time amount is equivalent 
to the predetermined time used when computing the skip vehicle speed. Here, Ddn is calculated by the formula 
(4). 

Ddn= (Dt-deltaVn) ... (4) 

Moreover, Dt It is target acceleration. 

[0049] Furthermore, the target opening in the case of shifting to fixed-speed transit control from constant 
acceleration control is called for by the formula (5). 
MAcal =MAn-1+GAcc - (Vm-Vsk) ... (5) 

And when the following conditions are satisfied during constant acceleration control, it shifts to fixed-speed 
transit control. First, the case of target acceleration Dt >0 is explained. In this case, when that the condition of 
delta Va <0 occurred continuously four periods (50msx4) of a control routine or having been set to Vm >=Vsk, 
and the conditions of ******** are satisfied, it shifts to constant speed control from constant acceleration 
control. 

[0050] Below, the case of target acceleration Dt <0 is explained. In this case, when that the condition of deltaVa 
>0 occurred continuously four periods (50msx4) of a control routine or having been set to Vm <=Vsk, and the 
conditions of ******** are satisfied, it shifts to constant speed control from constant acceleration control. 
During starting of a cruise control system, the above data processing is performed and it is cruise demand 
opening ACCPCC=MAn. It is carrying out. 
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[0051] Drawing 4 is an example of the constant-speed-control map chosen at the time of constant speed 
control, and drawing 5 is an example of the constant acceleration control map chosen at the time of constant 
acceleration control. In case drawing 6 is changed into constant speed control from constant acceleration 
control that is, it is an example of the shift control map used transitionally. 

[0052] In drawing 4 thru/or the control map of drawing 6 , the relation between target opening and the control 
gain [%/km/h] for in other words computing cruise demand opening [%] and this cruise demand opening is shown. 
First, in the constant acceleration control map of drawing 4 , it has the property that control gain decreases, 
with the increment in cruise demand opening. 

[0053] Especially, it has the property that the reduction rate of the gain at the time of exceeding the 
predetermined cruise demand opening ACCPCC1 is looser than the reduction rate (if it puts in another way 
reduction extent, percentage reduction, or reduction inclination) of the control gain in the case of one or less 
predetermined cruise demand opening ACCPCG (few in other words). 

[0054] Moreover, in the map for constant acceleration control of drawing 5 , it has the property that control gain 
decreases with the increment in cruise demand opening. Especially, the reduction rate of the control gain at the 
time of exceeding the 1st cruise demand opening ACCPCC2 is rapid (mostly [ in other words ]) rather than the 
reduction rate of the control gain in the case of the 1st two or less cruise demand opening ACCPCC. Moreover, 
the direction of the reduction rate of the control gain at the time of exceeding the 2nd cruise demand opening 
ACCPCC2, and exceeding the 2nd cruise demand opening ACCPCC2 rather than the reduction rate of the 
control gain in the case of the 3rd three or less cruise demand opening ACCPCC higher than the 2nd cruise 
demand opening ACCPCC2 is loose. In addition, the 1st cruise demand opening ACCPCC2 is high opening from 
the predetermined cruise demand opening ACCPCC1 of a constant-speed-control map. 
[0055] Furthermore, in the shift control map shown in drawing 6 , the reduction rate of the control gain 
accompanying the increment in cruise demand opening is concerned with change of cruise demand opening, and 
is there is nothing and almost fixed. In drawing 4 thru/or the control map of drawing 6 , it means that the 
actuation responsibility of the electronic throttle valve 6 to cruise demand opening, i.e., sensibility, improves, so 
that control gain becomes large. 

[0056] In addition, when torque cannot be outputted from a motor generator 10 in bringing the transit vehicle 
speed of a car close to the target vehicle speed, the lack of a charge of fail of an inverter 34 and a dc-battery 
35 may have occurred. In this case, control which secures the required torque which brings the transit vehicle 
speed close to the target vehicle speed only by the torque of an engine 1 can be performed. In this case, for 
example, a single control map as shown in drawing 7 is used. In the control map of drawing 7 , with the increment 
in cruise demand opening, control gain becomes large and control gain is controlled almost uniformly in the state 
of four or more predetermined cruise demand opening ACCPCC. The control map of this drawing 7 is equivalent 
to the 1st contents of control of this invention, and drawing 4 thru/or the control map of drawing 6 are 
equivalent to the 2nd contents of control and control pattern of this invention. 

[0057] Below, the procedure of changing each control map is explained based on the flow chart of drawing 1 
during a cruise control. The flow chart of drawing 1 corresponds to invention of claim 1 thru/or claim 5. In case 
cruise-control control is started and a setup of the target vehicle speed performs constant speed control, the 
control map shown in drawing 4 is chosen (step S1). And it is judged based on the actuation condition of the 
cruise-control switch 22 whether constant acceleration control should be started (step S2). When it is judged at 
return and step S2 to step SI in the affirmative [ when judged in the negative at step S2 ], the control map 
shown in drawing 5 R> 5 is chosen (step S3). 

[0058] And when it is judged whether the vehicle speed to which the transit vehicle speed should end constant 
acceleration control was reached (step S4) and it is judged in the negative by step S4, it returns to step S3. 
When judged in the affirmative by step S4, the control map shown in drawing 6 is chosen (step S5). And it is 
judged whether the sign which shows the acceleration (specifically vehicle speed) of a car changed from the 
acceleration condition (+) to the moderation condition (-) (step S6). When it is judged at return and step S6 to 
step S5 in the affirmative [ when judged in the negative at step S6 ], it returns to step SI. Here, if the 
correspondence relation between the functional means shown in drawing 1 and the configuration of this invention 
is explained, step S1 thru/or step S6 are equivalent to the source control means of driving force of this 
invention. 

[0059] Drawing 8 is drawing showing an example of the timing diagram corresponding to the above-mentioned 
control. That is, if actuation of raising the transit vehicle speed to the target vehicle speed V2 at time of day t1 
is performed from the condition that fixed-speed transit control is performed with the vehicle speed VI , while 
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cruise demand opening will increase, it is changed into the control map of drawing 5 from the control map of 
drawing 4 , constant acceleration control is performed after time of day t1. and the transit veh.cle speed rises 
towards the target vehicle speed V2. 

[0060] Then if the transit vehicle speed reaches the target vehicle speed V2 in t.me of day t2, it will be changed 
into the control map of drawing 6 from the control map of drawing 5 . Then, the sign which shows accelerat.on .s 
changed into the control map of drawing 4 from the control map of drawing 6 in the time of day t3 which changes 
from an acceleration condition (+) to a moderation condition (-) by the vehicle speed's increasing to some 
extent, and beginning to slow down. And the transit vehicle speed is mostly controlled after time of day t4 by V2. 
Thus the shift control map is used for the transient changed into constant speed control from constant 
acceleration control. That is, since a rapid reduction of the control gain before and behind time of day t2 is 
controlled, the control responsibility of the opening of the electronic throttle valve 6 to cru.se demand open.ng 
improves Therefore, the phenomenon in which the transit vehicle speed exceeds the target veh.cle speed, and 
the so-called overshoot phenomenon can be controlled as much as possible. In addition, although drawing 8 is a 
timing diagram corresponding to the control in the case of raising the target vehicle speed, and the so-called 
acceleration control, also in the control to which the target vehicle speed is dropped, and the so-called 
moderation control, a shift control map can be used for it. 

[0061] As mentioned above, according to this operation gestalt, in order to bring the transit veh.cle speed of a 
car close to the target vehicle speed, the control map of different contents is chosen by whether whether the 
engine 1 is driving as a single source of driving force, two or more engines 1, or a motor generator 10 is driving. 
Therefore, control according to the output characteristics of each source of driving force can be performed, an 
operator's sense of incongruity and shock are controlled, and drivability can be raised. 

[0062] Moreover, since control gain is set up comparatively greatly when there is much cruise demand opening 
while fluctuation of an engine torque is controlled, since control gain is set up comparatively small when the 
control map of drawing 7 is chosen and there is little cruise demand opening, in order to control the vehicle 
speed the responsibility of vehicle speed control improves. On the other hand, since control gam is set up 
comparatively greatly when the control map of drawing 5 is chosen, and there is little cru.se demand open.ng, the 
acceleration responsibility in the modification initial stage of the target vehicle speed is raised, and dr.vab.lity can 
be improved further. Furthermore, the control map shown in drawing 4 thru/or drawing 6 can be changed 
whenever the contents of vehicle speed control change, and the responsibility of vehicle speed control improves 
further Since the shift control map is used further again when switching to a fixed-speed run state from an 
acceleration run state, it becomes easy to bring the transit vehicle speed close to the target veh.cle speed, and 
the responsibility of vehicle speed control improves further. 

[0063] Control when accelerator opening changes [ hybrid car HV ] into a close-by-pass-bulb-completely 
condition during fixed-speed transit and the cancellation signal of a cruise control next occurs is explained. In 
this case, torque is no longer transmitted to an engine 1 and the motor-generator 10 empty-vehicle ring 12 a 
car will be in a coasting condition, the generation of electrical energy by the motor generator 10 is performed, 
and the regenerative-braking force occurs. For this reason, if the cruise demand opening which controls engine 
power is controlled to zero when a cancellation signal occurs, the engine brake force and the regenerate 
braking force will be overlapped, and it will generate. Consequently, the damping force which acts on the whole 
car increases rapidly, and an operator may have sense of incongruity or may feel a shock. 
[0064] The example of control with being such for coping with it inconvenient is shown in the flow chart ot 
drawing 9 The flow chart of drawing 9 corresponds to invention of claim 6 and claim 7. That is, when a 
cancellation signal is inputted into the electronic control 13 for hybrids during a cruise control, it is judged 
whether this cancellation signal occurs by actuation of the cancellation switch 27 in the cruise-control switch 22 

(step S1 1). , ^ 

[0065] When are judged in the affirmative at this step S11 and it slows down to a predetermined rate arter 
predetermined time after cancellation processing is performed while performing cancellation processing (step 
S12). cruise demand opening is controlled to zero (step S13), and cruise-control control is ended (step S14). lne 
above-mentioned steps S1 1 and S12 are equivalent to the output-control means of this invention 
[0066] The timing diagram of drawing 10 corresponds to the contents of control of step S12 thru/or step S 13. 
For example, when a cancellation input is performed during constant speed control, as a continuous line shows, 
after a cancellation signal is first inputted at time of day t1, moderation control which makes target acceleration 
-1 3 km/h/s (tap down acceleration) is performed between less than 0.6 seconds (a field A1 shows drawing 10 ). 
[0067] Furthermore, in the range for 0.6 to 1 second (field B1), cruise demand opening is lowered by a unit of 
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1.8% for 1 time in opening control of the electronic throttle valve 6 of every control period. After that, cruise 
demand opening is rapidly controlled to zero. Thus, when a cruise control is canceled, and a car carries out 
coasting and the regenerative-braking force occurs, control which reduces an engine torque gradually is 
performed. In other words, by strengthening the engine brake force gradually at the time of coasting of a car, the 
rapid increment in the synthetic damping force which acts on a car is controlled, an operator s sense of 
incongruity and shock can be controlled, and drivability improves. In addition, when are judged in the negative at 
step S1 1, there is specifically a braking intention of an operator and said cancellation signal has occurred, it 
progresses to step S13, without performing cancellation control. Specifically, cruise demand opening is 
immediately controlled to zero with generating of a cancellation signal so that a broken line shows to drawing 10 . 

[0068] It can be judged with braking intention judging equipments, such as the brake switch 17, the shift position 
sensor 30, or a stop lamp switch 29, whether there is any braking intention of an operator. For example, when at 
least one condition is satisfied among conditions, like having got into brake-pedal 17A or that P position was 
chosen by the shift lever 20, and the stop lamp switch 29 is turned on, it is judged as a thing with a braking 
intention of an operator. 

[0069] The property shown in drawing 10 with the broken line is a torque reduction property applied to the car 
(that is, car which makes only an engine the source of driving force) with which the motor generator is not 
carried, when not generating the regenerative-braking force with a motor generator 10 at the time of coasting of 
a car. That is, in case this operation gestalt cancels a cruise control and a car carries out coasting, it can also 
be put in another way as changing reduction extent of an engine torque by the ability of the regenerative-braking 
force by the motor generator 10 to be produced. 

[0070] In hybrid car HV of the above-mentioned configuration, a lever format, a carbon button format, a touch 
panel format, or a dial type (rotating type) etc. by which manual operation is carried out is illustrated as the 
structure and the format of output operating set 19A besides accelerator pedal 19A operated with an operators 
foot. Moreover, in this operation gestalt, a lever format, a carbon button format, a touch panel format, or a dial 
type is illustrated as a concrete configuration of the cruise-control switch 22. Furthermore as the technique of 
controlling the output (if it putting in another way torque) of an engine 1 in this operation gestalt, control of the 
fuel oil consumption [ control the opening of the electronic throttle valve 6, and also ] by the fuel-oil- 
consumption control unit 4 or the ignition timing control by the electronic spark timing controller 5 is mentioned. 
[0071] Moreover, as an approach of changing mutually the control map shown in drawing 4 thru/or drawing 6 , 
drawing 4 thru/or the control map of drawing 6 are set up separately beforehand, and the approach of reading 
these control maps and the approach of amending the control map used as criteria by data processing are 
illustrated. Moreover, this operation gestalt is applicable also to any of the hybrid car constituted so that the 
torque of the hybrid car constituted so that the torque of an engine and a motor generator could be transmitted 
to the same wheel, or an engine, and the torque of a motor generator might be transmitted to a separate wheel. 
Furthermore, the system which supplies power to a motor generator can be replaced with a dc-battery, and a 
capacitor or a fuel cell can also be used. 
[0072] 

[Effect of the Invention] As mentioned above, according to invention of claim 1, the contents of control used for 
control of the source of driving force are different by the case where the vehicle speed is controlled by the 
output of only the predetermined source of driving force, and the case where the vehicle speed is controlled by 
the output of two or more kinds of sources of driving force. Therefore, in order to bring the transit vehicle speed 
close to the target vehicle speed, control according to the output characteristics of each source of driving force 
can be performed, an operator's sense of incongruity and shock are controlled, and drivability can be improved. 
[0073] According to invention of claim 2, the output of only the predetermined source of driving force of two or 
more kinds of sources of driving force is controlled by the 2nd contents of control, and the same effectiveness 
as invention of claim 1 can be acquired. 

[0074] When according to invention of claim 3 the same effectiveness as invention of claim 2 can be acquired 
and also vehicle speed control is performed by the output of only the predetermined source of driving force, the 
1st contents of control are chosen. Then, in the bottom of the condition that output fluctuation of the 
predetermined source of driving force is large, the responsibility of the output control to change of an output 
request is controlled by the low condition. On the other hand, though output fluctuation of the predetermined 
source of driving force raises the responsibility under a large condition when the output of two or more kinds of 
sources of driving force performs vehicle speed control, it is controlled that the driving force produced for a 
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wheel changes a lot. Therefore, acceleration responsibility in case the output of two or more kinds of sources of 
driving force performs vehicle speed control improves. 

[0075] Since according to invention of claim 4 the same effectiveness as invention of claim 3 can be acquired 
and also control gain is different for every contents of vehicle speed control, the responsibility of vehicle speed 
control improves. 

[0076] When according to invention of claim 5 the same effectiveness as invention of claim 4 can be acquired 
and also it switches to a fixed-speed run state from an acceleration run state, it becomes easy to bring the 
transit vehicle speed close to the target vehicle speed, and the responsibility of vehicle speed control improves 
further. 

[0077] When according to invention of claim 6 vehicle speed control is canceled, and a car will be in a coasting 
condition and the regenerative-braking force acts, in order that the output of the source of driving force may 
decrease gradually, the rapid moderation accompanying discharge of vehicle speed control is controlled. 
Therefore, an operator's sense of incongruity and shock are controlled and drivability can be improved. 
[0078] When according to invention of claim 7 the same effectiveness as invention of claim 6 can be acquired 
and also an operator has a braking intention, the output of the source of driving force is reduced along with the 
braking intention. Therefore, drivability improves further. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the flow chart which shows the example of 1 control of this invention. 

[Drawing 2] It is the block diagram showing the outline configuration of the hybrid car with which this invention 
was applied. 

[Drawing 3] It is the block diagram showing the control network of the hybrid car shown in drawing 2 . 
[Drawing 4] It is drawing showing an example of the control map used by this invention. 
[Drawing 5] It is drawing showing an example of the control map used by this invention. 
[Drawing 6] It is drawing showing an example of the control map used by this invention. 
[Drawing 7] It is drawing showing an example of the control map used by this invention. 

[Drawing 8] It is drawing showing an example of the timing diagram corresponding to the flow chart of drawing 1 . 

[Drawing 9] It is the flow chart which shows other examples of control of this invention. 
[Drawing 10] It is a timing diagram corresponding to the example of control of drawing 9 . 
[Description of Notations] 

1 — Engine 4 — Fuel-oil-consumption control device 5 — Electronic spark timing controller 6 — Electronic 
throttle valve 9 — Actuator 10 — Motor generator 19A — Accelerator pedal 22 — Cruise-control switch 28 — 
Cancellation switch. 



[Translation done.] 
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ZCDtzib. iiirEl$W)¥7-3 0 4 3 4 9^ffitr 
1 - 3 1 8 0 0 2^ffitE*£ftTt^3<fc'3&A--fX 

A^u^nj^ttAtafe-s. ate##afa!&£gf 

9 -f A* fUf^ jWftTT 3 WB*<* o fc„ 
[0 0 0 6] C©3EWi±EO*«Sr*»i:LTft:$n 

X. Xa > hD— 7U->X7 L A*^fflL/i^-&[I. 

X<E#^jgfa« it Visas? &Wm?Z> ZLZVt 

[0 0 0 7] 

[M&ffft?Sfcfe0¥R£<ktf-€'<D4ftin ±E©B 
£»Tr3£«6t:i£fe£ft3m;>7}§f£S^<h. d©tii;>7 

awp*«fciigijK»»t6*i. jWEfgsi^©^ 

■irfetiT. W>g©&i(i2>S©ffl;fj©*£*tS{;:eaL 

B»*is©m*s:ittE*iftKeaLTiraE*fT*a*iw 

McoHi^ &m'WT Z> fzft \zMtt £ ft -5 f§ 2 ©«ti»rtg t 

"f -5t)©T&5. 

[0 0 0 8] fflt*^ 1 ©fSMIIift tf . M£<OKfbA8f 
©*©ffl*KJ:9*a!a<1W*P£ftT»->ft«£i. ffigcft 



ort**«ffia-r-5. i/fca*-3T, *ff*a*a«*a^ 

[0009] w*^ 2 ©sswii. m*m 1 ©Austin* 
Tv iftstg 2 ©tt»rt£tt. «&a«©^»j^is©3 

[0 0 10] »*«2©fEWK«tfttf. M#ElcDfB0! 

m%.mm<DMmt)m<?)o *> ©^©ffi»*is©*-©ai* 

;MMfP£ftS. 
[0 0 1 1] H#B3©3B9Itt. tt#«2©ifiJ*fciM. 

t, Aft&fis i ©«i»rt3g!*«fctKirEig 2 ©«jwi*i«tt. 
t3jsu;T^»^is©ai^5r*ijii-rf)fc*©S(ipy-f > 

£©H«££«>-5t>©T&0. ME* 1 ©fMSflWi. 

tmetUAS^iittrr^ d tKt t>*v^E«»y-r > 
««**<a«»tt«iATW. tSE* 2 ©man$ 

©T&-5„ 

[0 0 12] »*«3©5EW«rJ:fttf. 2 ©56W 

tH»OfffflA»4i;4«*>K. m£©«»tfJiR©*©ffl 
*K«fc9*aiHf|j&*fcdfc*>ft**£tt. mi ©ftfflrt 
****lRSftS. ^©iESj^il©^^®)?!) 5 

**n*ttTi:*i>TU. {ts^s*©^ttz*t-r-5m^ 

*J»©*Stt*«ftii«IBlifflUWaftS. dfttcttLT, 

* < mtt % z t tmm $ ft* . 

[0 0 13] »*«4©5fiW»i. M*«3©«fiKtclrax. 
t. MEIB 2 oiHfPA$(i. *^^1H©i*i^S('. h(IE 

* d t &<&mii-?2> t>©T*-5. 
[0 0 14] ffl|*«4©58^l:±fttf. tt#E3©5fi9i 

wy-r ><«ffla-r*fc*, *a«iwo*»tt3»»iai±-r 
*. 

[ooi5] M^^sw^wii. »*^4©^^tcsn^. 
T, NetlM«oA«l:ll Jpa^fTtSa^RiA* 

^*ftxfto> m&m 2 <Dmwtomt. ms&mm^mz 
&f&-tz>iximmnrt9->£* mm^m^ffizMi^-r^ 
femfflfflrtf-ytzmL, mrE^3*lW/^->©*J 

W^Ott, iUEJpa*ff«!HI/l^->©fH»y-f >«fc 
D<b/h£<tt££ftT&t>. *&E»a*ffWW/ , «^-> 

*e.mE3ta^fTW9P-' , «^->i:3E5-r*a'i i T. h^e 
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COO 1 6] ffi*^5CD?PJ(:J;tltt\ W**4(D%HJ5 
[0 0 1 7] M*Jfl6«fPJH, f^Ki^MOtll^^^riSl 

wt\zm\zmft>n. ^o, s9e««i*iR©ui***9» 

ti^jSffB#tw|fjf2#l»coRj^j!cJ; 0 58«-T* Z. t. \Z i 

[0018] m^&(D%m\z^mt, wimmtM*fk 
as. *»« i *> is. 5 mmimmtmu a n 

4. 

[0 0 1 9] 7 <D5S9Jte. W*Jl6(D«^trtn)^ 

(Dfflfhnmwis.^&\z&w%mumm*m.(D\&ii<D®. 
'pmx&m^Mzmfe-f&hoT'&z z. t 

[0 0 2 0] If MM 7 COfgem- J;*ltt\ Wf*S 6 <D%W 
[0 0 2 1 ] 

i3.tf*>m#mzm.wTz>. H2ii. cofsw©— 

ffiT$5A'f'7'U 7 WHVOttBitHT^S. 0 2 

ttl*i««W, Jtttftlr&tfVU >X>->*>*fetex-<- 
-tf ;UX >y>SfcliLPGI>y>&i:'S:ffl^?>-t^ 
T€So 0*0, X>->*>lli. KttfcfBttStfTfcX 

*;Mr£fg£a-t3\ ^-wl»x^^Sr«l«Wx^;P^fJr 
f£tfc-f-5ft*8B-C*-5. RTCK«i:*^TH. x> 

[0 0 2 2] X>v>m. «gSB2tMSB3i 
6 t*Wr-5»»©t)(DT*-6. »t!lSB2«)»fit«7 



7i7^3.X-3? 9^ij-f,tlT^-g)o 0*0, tt'PT.P 

[0 0 2 3] — X>v> lOfflflttK:**. * • 
yi^l/-? 1 0 A5|$lte»tlT^4o ZKD^E— ^ • vx 

9. =E-* • 5>x*l/-* 1 0 
tltll w&tisffixaiita^-* • 5?x*U— ^ 1 
0 t^T^TSo o*0. t-^-vz^l/- 

37 1 on. m&x^i^swatWi***^*"*"** 

t-^ • vx*U-* 1 0 £12, ^CDtb^^tt*W<t 

§„ * • vxT-i/-^ i o <Dmj]®\\z\t, m 

[0 0 2 4] 0 3tt. A-f 7*U y K*HV0>lW»*«s£ 
H^Q^-iHff^S (HV-ECU) 1 3a*KWS 

iwisb (CPustBMPu) fci^tettsfi (r 

AM^itfROM) te^'frAtBTJ-f >^-7i-XJ 
iffc <h T -5 v -f ? a a > tf i - * t r J; 0 SlfiR a tx T v * 

[0 0 2 5] y Ffflm^P^WSSl 3 t~2t 

LT, V3 >X-f yfl 4<Dmn. X>-^>tel 

te»-t>-y- 1 soffit. x>i?>»ai*it>ti6o 

-+X-fy^l 7(D«*t> *at>1tl8©(|§, 7i7 

>D-1 9fflf^, ->7 hi- A*— 2 OCO^fl^vv-a 
eiffiT-&v7 h#y->3 >-tr>-9" (SV^^tHi.' xa 

-h7;vx^-hx-<-yf) 3 oo&m&n&xJi an 

[0 0 2 6] ->7 OCi^lIiOlWSW 

yya»(»s*-5. *Il#yy a >£li. IBij^i^W h 
jUi7 \z fcm a tlJS: ^ # V -> a > £«W t 0 . 

ii#y-/3>tit e«i^iRroh;u5'***»6t'e3is 

n5*yy3>*fftl/T^2.. v~> 3 >£ t 

Tli. ^JAliP (A— + >if) *y J ->3>, N (Xi- 

Tti. ««Jx.«D (H7^7') *v->3>. R (UA- 
X) /Jtv->3 >^tf e>tl4. D#> ; ->3>ti. »l^$r 

(djl^ffan-^itcD-e^^v-^ h#->'->3 >t$>o. 

[0 0 2 7] *Ac. A-f zfVy Fffl«^«ffllSSl 31: 
MITU. IfXDy b)WVl? 8 WffiS^Hi-r^T. 
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□ 7NHSt>iJ-2ioflt, i/)V—Xzj> bu—)U 
X-f y^2 2<DmnW\ilZtlT^Z>. 2)V-Xzi>V 
P-iW-f7f 2 211 >-f>7-f7f 2 3<h3>HD 
-JUX-f ^2 4 <h£WLTl>-5. ;* -f >X-f v =f- 2 3 

[0 0 2 8] ?;u-Xa>bn-;u«fg7!>t@ib sti-s 

£ft-5<, feis, -f^n-yixa >7.-f-v5 1 l 4^*^$*1 
/-f >X-f y5Ffc2 3 ilSibT^y' h5IB 
a>hD-;|/X-f 4\t. -fc-y h/n-XhX-f -y 

?25t, 'Jya-A/7?t^-f7f26i, 

[0 0 2 9] CICD*^ >-t;UX-f -y 5P2 7 tliSJ 

>-fe^X-f -y^2 8 tLTtt. 71/-+X-f7f 1 
fcteX h-yX5>XX-f 9t. ->7h*yy3> 

£&{iS-f <5v37 h#^->a >-t>+f-3 0 i^j^^n 
So /W7U7 KfflWif ftsfflgB 1 3WitT 

0, i7;U-X*3> hD-^y7fA©gi • #|$. Wife 

(»</^Antfag*ii) . ^;u-x*a> vu-jv 

[0 0 3 0] 3 6 fc. /W7'Jy h*ffl«^ «W«B 1 3 

izit. ^yyymm^-mm^m. (i>-/>ecu) 32 

yi^U-?ECU) 3 3*»SStlTl>5. /W^U 
>y Kffl«^IM»S«l 3fl(±. IE«j7jM«fJ^v-yX^fB 

>14oJ;UC^-^ . ^x^-l/-^ 1 Ocd^Hj • f?it£$ij 
iffl-^-S * <D t> $> 
[00 3 1 ]lyyyMf«t32l:li. MUm 

^P^JP^3 3 {Cli-Y >A*-* 3 4>i«»ai$*lTlS0. 
-f >A*-^3 4IHiA*-y^U 3 5^gl$ntl^„ 
IT. -r>A*-^3 4flH. ^-9 ■ i?x*U— ? 1 0 

^^nt^ii. «7f'j 3 5©*;*utj:o 

t-^ • xi^l/-? 1 0 &mm-fZ>Z\£WT-^ -5 £<!: 
til. t-* • >*x*x-^ 1 0 LT«fiE£ 
■(tfc^^lr. ^CD«;7j£-r >A*-* 3 4 5gftLTrt7 

[0 0 3 2] &:fc. • V?l*V-*P 1 0 

tLTiil^tfci^il -rro bJivzxyyy 1 tie 



iiti>y> 1 sa&ifrs-a-s •*© 

WU* £MW)gg 1 1 5:^ Lt$(i 1 2 treirr* Z. t 
t>TS*. A-f !7*'J -y Fffltt^fMflPgm 1 3 fctt/ty 5r 

[0 0 3 3] Z.<DmfcM&<DmtfL£Z.(0%W<t) 
J:U^E-* • yz^V-? 1 0&Z.<D&W<DWmiim\Z 
U 7f-k)V^?)\>\ 9 AtfZ.<D3£W<Dtiij]Witt&&lZ 

;i/x-r 7^2 8 t*«3i<o56M©»auw»iSBK*BaL, 

[0 0 3 4] ±BB«J*<7)A-f XU -y h**HVK43^T 

a. 7>?-t)mm&&&i£mzm-3^T, &ffi\ztt-?z> 
^ • yiii/-^ 1 owibdj • «t±7i*«y»sn*tt*> 

t;, x>y?> 1 CDyj-iB-r-5 h^^t, t-^-yi^l/ 

1 0 ro^ie-r^ bjit? £<Ditm&wm2tiz>o z.<d 

[0 0 3 5] i^T, -X>v> 1 ©tt577l±> tf7P7 

W)&:t*lrJ:«3«iJ«-r*3.t7i*T#4. 0*0, tf7D 
-y h;UA*;wy 8 t7i7?iX-^ 9 <hj£fti*ftmM9f£ 
14 t *^B#W«iJ«»g5 x>->'> 1 wmTjaffl 

-9 1 0(Dh;Pi7tt, /\'7f'J 3 5*6-f>A-^3 4 
S^L-tt-^ • yi^l'-^ 1 0 (I#t^$n-2)fl;7jC0 
«0itigi'J;<9{|ifJiW$n^„ -f^fe*.. /t7f'J 3 5i5«fc 
tJt-f >A-^ 3 Atit^—Sr ■ iSx.*]/-? 1 OcoUiTj^J 

[0 0 3 6] -7j. A'7tU 3 5 CD^ma^lJr^ffiWT 
X>^>ffl7j^iiJinLT ;: &-^ xx 

2^6A77$*l§il)77 (Si>*Atitf5I»x*;i/^) ^ 
x>v> 1 tlATj^ftT. l**5l>y>7y- +73 

] 0 HATjUT^-iS' • >*x^l/-^ 1 0 Srfgm^iL 
vx*U- 9 1 0^«^i:LT^Hg$-&-2)*i|^tt, X 
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Iri^T^. felted -<hfr*T#-5>„ 
[0 0 3 7] O^K. M7'J y K*HVOj'JKX3 

Oa«*i£©K1fi (S3**fT b«t 5 ti" 

->7 h UA*-2 0C9iffl:iDD#y->3^S«S 

fro. ^-f >x-r 3^>^nx^;p-X3 

X hX-f y^2 5 £;*>U 9^Tt-yb/3-7h7 

^tt, *s©*fT*» os^*a) »«a«*at' 
i ooai^^jffli$ti?>„ 

[0 0 3 8] ±IB©.£5&B&*i£©BE1g:fflfP (W^^ 
X^> hP-;PvXxA©S»*£^*&fr*<g;jI'J 5 

[0039] o?^-X3> hD-;w^0^tnasiJWtc 

ol>T 

i7;i/-Xn > hP-^vXxAfrjglbStiTU-Sttffi 
t, fro, flM^©*fTfn. u va.-A/T^-b;ux-r 

tt, •?-©«, 'J ■>'a-A/7i?t;i'X'f 2 6 

*ff *ii s - © a tr ifioit -5 «t -5 i~ sw » 

[0 0 4 0] Xn>hP— JVyXfA^g 

idStlT^-S^T, fro, *W©^ff4 , tw, U is=L- 
&/Tift)lZ.-1 7f 2 6 sspgw • *y?z>& 

[0 04 1 ] Oi7^-Xa> ha-;U«f ©Mji»JSItwt3 
?;i<-Xp > hn— ;i^>xxA#gftSftT^5tt« 

T\ fro. *ffiCDj£fT"f t7h/3-XhZ-f7f 

M An = (MAn-1 +MAcal ) /2 

n tia«Hflffi©K^iHi» (jiftWti«:2, 3, 

4 • • •) MAcal «HSBBffi©Wfffil [0% 



2 5S«l«5Wir*>-r*i:*a*<«a3*l. -t 

a«*JStbTfB«$tx. EJi«tt. *fr*ii^a^is 

hX-T -^2 5©ffi^i. {Sii'J 5 -y h^*f?*a©^ 

£K©*W3&T-$>£. 

[0 0 4 2] g.fzZJV— Xn>hP-;UvXxA^®!() 

snx^-sttiiT, fro, ^©sfT^t'. t7 
-x hx-f y^2 5£B*p B 1MK::*> • 7i-ytz>mft*m 
DS-Tt. *>mft<D 1 0^ttriBtt$a^^l. 5km 
/h«i£ l^^^XX? b 

T 

X P > h P - -> X t- Afr esi $ tlT I > & 
T. fro, ^jsgw^ff^ti. TEOM^abfcS^ 
H. ?JV-X3>hn-M«l$n5. -f X 
h-yX^>XX-f -y^2 9©:t>i;fcteXl/- + X-Y -7 
5^1 7 «:*>fr^tfJ3*l/tl§£\ Sfctev? htfv^a 
>-fe>1t 3 0 l:i*3D*y->3 >fr 6<tfi©#v->3 >tC 

«jo*7te)*ifc3it3i»ttfflsnfc«^. Sfctt, p>h 

P-;UX-f -y^2 4©** >-t;UX-f ^^2 7fr^->$ 
[0 0 4 3] 0«1MWIK"3V>T 

X=i> hP-;UvXxAfreib£tiT^&#cii 

T, fro, #pSj©5fefT +tc. >-t;PX-f -y^2 7* 
£14* t>tM-f7 5 1 2 8/i^>^ tlT i7 )\/- X3 > 

X-T 6 Sr^>#^-r-5-tlri0, ^;l/-X*P> 

[0 0 4 4] tI5t, C©HJg0ffi{I*5V^Tli, ^ff 
*jiSra^*jSlriffO*lt-5^:»&©S*H^^ti. **W 
trii^-^ • yi^l/-? 1 0lr<fcD«i*£2*l, ^-^ 

• yi^l/-? 1 0© h;U?^J£fr5B£t"-5& 

(r. hJl/i7©-a5frx>y> 1 tcj;0ftS$ti-5. 

a«*aiCjfio'(t^>fc*©^Eh^^$-^ • vx 

^l/— ^ 1 0 43«kCKx>> 5 > 1 l'd;0^-a-r-5^-&t-43 

tt*. x>v>ai7 t j©{iiirisis*:*w^miK-r^„ 

[0 0 4 5] £-f. i7JU-X^*P^SMAn 2:5^ (1) 

(r«t0^ffib, ^©^tB^*trfSbTx>v>iTft}i 
;H'©ia5^*i:i^^t, «fXD 7 h;UA*;uX6© 
• • • (i) 

:SMAn 21 0 0%) T*^. fztzL, MAI (^03 
=MAset <fr-5. MAset =SAp + 
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SAgrd • (Vn-8 0) S A p ti-fe y h mtst. 

b)WVV-76<Dmm&M'*UT\i*Zo SAgrd tt. f&Jffll 

[0 0 4 6] fc*. ^;U-Xa>hD-^WWtfT* 

I Vn -Vsk | <SSiSIl*tt 
-e&o. fro, 

I Vm - Vn | <g8BB&£*r&# 

. MAcal =MAn-l +Gcon • (Vn 
Gcon ttJtajfeffftyWKfflliSWWy'f 
*l/T:fct). Vm ttB«*i«€rSti*bT^S. &43, 

MAcal =MAn-l +GAcc • Ddn • 
Ddn= (Dt -AVn ) 

[0 0 4 9] ££>tt, &n&ttfl*lftft>&£]ft£fTMftK: 

MAcal =MAn-l +GAcc • (Vm 

o cD*-&tr^uxiftHj-r^ 0 :o«^lt AVa <o» 

fflWl-3-><D4mW (5 0msX4) 
T3S£Lfc;i£. Vm ^Vskft&ofcC: © 

•IIPKIMfr*. 

[0 0 5 0]ofi;, SlMSDi <oo«^i:ou 
Tt£Bfrr-S„ AVa > 0 ftJiBUU 

-?-><D4mm (5 0msX4) T-mmLX^Lfz^ 

Vm sSVskft&ofcdt, OV>fn*C* 

3„ X3> ho— ;u->x?A<Dg»»4 , ti±ffi<7)«fc 
5fti»JMaa**iai». ^ju-xm*wsaccpcc=m 

An tLTHS. 
[0 0 5 1 ] H4»ijejglW||l^lcjiS?3*l-&j£*tW»V 

«MWv •> XCD-0tjT-&-5„. 
[0 0 5 2] 0 4&l>L0 6rofBfflv.;/Xtt:J3^Tfi. 
BSBIS. *^*Atltf^;b-XS*BH« [%] d 

km/h] icogl^^iK^nTt^. if, @4©;£}j0ig 



BIBSMAi £5URL,&t>. ict, v 
m ttBsreasjtBtLTiso, v n tt^ffiro^ff*^^ 

[0 0 4 7] fit, *S£H«-j£Kli|ftKr-ra3£ig;fe 
frftHHSKtt. 5t (2) fc«fcD. BftlHSaftJFfiMA 
cal fr:Jo* 
-Vsk) • • • (2) 

[0 0 4 8] JtiQ&ifefTlWWSKtt, (3) (C 

£D> aHHftcDItWttMAcal n*. 

Tsk • • • (3) 

(4) IZ i0*i)6&n^ 
... (4 ) 

^ff -T 5£ (5) {lJ;0*«6?>n 
-Vsk) • • • (5) 

[0053] mz, mfeoirji—xmj&m&.MCKcisx 

fe<DV)l- XS#BBKACCPCC 1 ^SAfc«-&lri5lt^y 

[0054] t-fc, 0 5»^inijiSijffliffl<DVy^ir*5^ 
til. ^;u-xs*HS<DJtjn{ct fe^tusijiaiy'r >/) s 

WKAccpcc2etT©«^ir4stt*«iiiy'r >co^'>fij^ 

±t)t>. *1 Oi';!— XS*BBflEACCPCC2*«A^*d 

ACCPCC2£jgA. ^o. ^2©i7;|,-Xg*liaACCPCC 
2 «t 0 fcffi^SB 3 «d7;l,-XS*M«ACCPCC 3 JWTcd^ 

xm*^saccpcc 2 *a^.fc«^j;*tta*!iwy-f ><d 

-Xg*^SACCPCC 2 ti. femUffl-? V 7'<Dm%<DP)\, 
-XS?t<F^SACCPCC 1 J; <0 feffi^^T^^o 
[0 0 5 5] Se>IC. 0 6 l^n^fTftlPv yXlriSl^ 

«{J>W^tt, i7;u-XS*^go^{t:t3P^o^<HtS 



% 
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[0 0 5 6] ft*, *W©*ff*a*B*»ai0fi-3tt 
•SK&ftO, ^-^ • vx^l/-^ 1 0**5 Wl^Sffl 

7iHK-Ayf'J 3 5 CQ3fc«?F£7^£LT^3l§ 
:©I^H BS*BfcifitJ»** 
&gft Ml^fc. x>v>i<75h;i'^<D^trJ:0«t«-r 

H 7 lr iKf «fc 5 ft#SIHWil V -y 7>'ffl 6»n*. 0 7 CO 

KACCPCC4£Ui©««-C»i, f&WX'f >««SS-ltCl! 

CCOB7CO*JpV<yX^CCOfe^C0^1 
COfcHWft^ CffliL. 0 4 ft V> b 0 6 CD^JSfV >y X# CI 

So 

[0 0 5 7] -D€\Z. 9)V-Xzi > Vu—)VQ\Z&Hm 
T7^«5tl>?I£, 0 l (Dyu-T-v- hfcSX 

«j£fiiijffl> £43 d ft 3 IRK H, 0 4 t js-rsw? >y x^a 

-;w7.-r <y ^2 2 cotiftMKSiKX^T, siroasaiiw 

SPJft-rs^S^S^tiJSrStl* (XT7 7"S2) . 
Xf-y7S 2T5£»tr*iJ0rS;hfc»£W:*x>yXS 1 
CRO, Xry7'S 2T#£WK$!JSrSnfctt£W:, 0 
5l:^t$i»7 7 7«5tl^ Uf77'S3) „ 
[0 0 5 8] ^LT, ^ff*il^«JniS^»W^II7-r 

4) . Xxu/XS4TS^«K*iJ»r$tlft«-&HXT-^ 
7S3l:I5„ XxyXS4T#5£WKf"JWS*l/t«^ 
tt0 6 K*-TftlJ^V-y7 F ^SJ?^tl-S) (7T7 7'S 

5) . lt> mmommm (M«nu*a) s^-r 
«f^^. flna^M (+) (-) \zmt\stz 

fr&fr&mWiZtlZ (XT77S6) „ Xf77 f S6t 
XSBTI^WK^JWrSftfcJI^fiXxs/XS 1CI 
tOWltJiBftSittWrntf. Xx-yXS 1/j;1>LXt7 
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